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DETAILED ACTION 

The examiner acknowledges the receipt of the applicants' arguments dated 09/24/2009. 
Claims 1-30 pending. 

Claim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

1 . Claims 1-4, 4-6 and 15-17 are rejected under 35 U.S.C. 102(b) as being 
anticipated by Oshiyama (US 2003/0198831). 

2. Regarding Claim 1, Oshiyama discloses an organic electroluminescent device 
(OLED) that contains a light emission layer (emission layer), a hole blocking layer, an 
anode and a cathode (paragraph 59). The light emission layer contains a host material 
(matrix material) and a phosphorescent compound (dopant) (abstract). The hole 
blocking layer can be made of materials that include pyrimidine derivatives or triazine 
derivatives (paragraph 70). 

The applicant claims the compound represented by Formula 1 shown below: 
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{Formula 1) 

Where Q is N or CR and Q is at least two and a maximum of four nitrogen atoms and R 
can be an aromatic group. The applicant further claims a compound with NR 1 where 
R 1 can be a hydrogen atom. 

The pyrimidine derivatives and triazine derivatives disclosed by Oshiyama reads 
on Formula 1 claimed by the applicant: 

Pyrimidine derivatives Q is 2 

Triazine derivatives Q is 3 



3. Regarding Claim 2, Oshiyama discloses that the device contains an electron 
transporting layer (abstract). 



4. Regarding Claims 4-6, Oshiyama discloses that pyrimidine derivatives or 
triazine derivatives can be used for the hole-blocking layer (abstract) (per claims 4 and 
5). The examiner takes the position that triazine derivatives would be inclusive of 1 ,2,4- 
triazines and 1,3,5-triazines (per claim 6). 



5. Regarding Claim 15, Oshiyama discloses an OLED where a carbazole 
derivative is used as the host material (matrix material) (paragraph 8). 
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6. Regarding Claims 16-17, Oshiyama discloses that the phosphorescent dopant 
materials can be an iridium complex (contains Ir atomic number 77, per claims 16-17) 
(paragraph 16). 

7. Claims 22-26 and 28-30 are rejected under 35 U.S.C. 102(b) as being 
anticipated by Lupo (US 5,840,217). 

8. Regarding Claim 22, The applicant claims the compound represent by Formula 
2 (shown below): 




Formula 4 



Lupo discloses formula L-1 
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K» L, M, N* are idsEticai a- different sad are 



L-1 



Where M-N-L-K can be represented by formula L-1c (column 2) 



and R = H, n = 0, m=1 , X=N, Y= N, Z is CH=N- , formula L-1 c is a 1 ,2,4-triazine (per 
claims 22- 23) that reads on the applicant formula 2 when p =1 and R' = H. 

Formula L-1 shows that R can be identical or different; when m=0 in applicants' 
formula 2, one of the R positions in Lupo's L-1 is H (per claim 24) (column 2 lines 16- 
31). 



9. Regarding Claim 25, Lupo's formula L-1 (above) show that two triazine units 
can be bonded to the same fluorene sub-unit of the spirobifluorene. 
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10. Regarding Claim 26 and 28, Lupo's formula L-l/L-lc where m an n can be 1-3 

(polymer) (column 3, line 27) (per claim 26). Lupo also discloses that the spiro 
compound can be used in an OLED (abstract) (per claim 28). 

1 1 . Regarding Claim 29, Lupo discloses that the spiro compound can be used in an 
OLED in a light emitting diode (column 1, line 20). 

12. Regarding Claim 30, Lupo shows formula L-1 a (below) contains the Z group 
that links the spirobifluorene unit to the heterocyclic group. The Z group in formula L-1 a 
is the C=C (2 carbons, even number). 



L-1 a 

Formula L-1 a show R1 (non-adjacent group) that can be replaced by NR2R3 (column 3, 
16-33). 



The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 




Claim Rejections - 35 USC § 103 
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1 3. Claims 3, 14 and 18-20 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Oshiyama (US 2003/0198831). 

14. Regarding Claim 3, Oshiyama discloses that the OLED that has a hole blocking 
layer (paragraph 59) but fails to mention what percentage is present. The applicant 
claims at least 50% of the compounds represented by Formula 1 . 

Oshiyama further mentions that the hole blocking layer can efficiently accumulate 
holes in the light emission layer and improve a recombination probability of electrons 
and holes, resulting in light emission with high efficiency (paragraph 7). 

With the expectation of success, a person of ordinary skill in the art at the time of 
the invention would have adjusted the percentage of the pyrimidine derivative or triazine 
derivative (reads on applicants' formula 1) in the hole-blocking layer to improve the 
recombination probability of electrons and holes, resulting in light emission with high 
efficiency which would have included the claimed range, absent unexpected results. 

15. Regarding Claim 14, Oshiyama discloses that the OLED has a hole blocking 
layer (abstract) but fails to mention the thickness of the hole blocking layer. The 
applicant claims a thickness of 1 to 50nm. 

Oshiyama further mentions that the hole blocking layer can efficiently accumulate 
holes in the light emission layer and improve a recombination probability of electrons 
and holes, resulting in light emission with high efficiency (paragraph 7). 
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It would have been obvious to person of ordinary skill in the art at the time of the 
invention to have adjusted the thickness of the hole-blocking layer to optimize the 
emission efficiency which would have included the range claimed by the applicant, 
absent unexpected results. 

16. Regarding Claim 18-20, Oshiyama discloses that the layers can be made by 
vacuum deposition (paragraph 64) but fails to mention sublimation and printing. 

Oshiyama and Lupo teach the invention of claiml but fail to teach each coating 
process claimed by the applicant. Whereas the applicant is claiming the OLED and not 
the process claims 18-20 are considered as product by process claims in which the 
process is not considered for patentability. 

It would have been obvious to a person of ordinary skill in the art at the time of 
the invention to have selected from known coating methods which would have included 
those claimed by the applicant, absent unexpected results. 

17. Claims 7-12 and 21 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Oshiyama (US 2003/0198831) in view of Lupo (US 5,840,217). 

18. Regarding Claims 7 and 11-12, Oshiyama discloses that pyrimidine derivatives 
or triazine derivatives can be used for the hole-blocking layer (abstract). Oshiyama fails 
to mention the number of heterocyclic units present in the molecule. The applicant 
claims more than one unit. 
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Lupo discloses spiro compounds used in OLED(s) (abstract) that can contain 
more than one unit of applicants' formula 1 . The spiro compound of Lupo is represented 
by formula L-1 and L-1 a (Column 2): 




tec tfe: iy-ioQh :r J .retce* ra-v : i ^£oib^iLgmt.idsgs 
K, L, M« N~ siit identical s" disrcrsa* sad are 

L-1 




Where R can be H; Z can be -CN=N-; X and Y can be N; n and m can be 0,1 , 2 or 3, 
R1 can be alkyl 1-22 carbons (column 3, lines 15-33). 

The combination of X, Y and Z in formula L-1 a can produces pyrimidine 
derivatives or triazine derivatives which are heterocyclic materials that read on the 
applicants' formula 1 . 

Since Oshiyama and Lupo discloses pyrimidine derivatives or triazine derivatives 
an OLED and the electronic properties of such materials was also known at the time of 
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the invention, the pyrimidine derivatives or triazine derivatives of Oshiyama and formula 
L-1/L-1a of Lupo are considered as functional equivalent and readily exchangeable. 

It would have been obvious to a person of ordinary skill in the art at the time of 
the invention to have selected from known pyrimidine derivatives or triazine derivatives 
with more than one heterocyclic ring which would have included the compounds of Lupo 
that reads on the instant limitations, absent unexpected results. 

Formula L-1 from Lupo is a 9,9' spirobifluorene compound (per claim 11 and 12). 

19. Regarding Claims 8-10, The pyrimidine derivatives and triazine derivatives of 
Oshiyama used in the hole blocking layer being exchangeable with the spiro 
compounds of Lupo was discussed in section 18 above. 

Lupo also discloses the spiro compound represented by formula L-1 and L-1 a 
(Column 2) (above). R1 of formula L-1 a can be a branched alkyl group (column 3, line 
20) which is inclusive of a tert-butyl group that is non-planar (per claim 8), sp3 
hybridized (per claim 9) and contains a quaternary carbon (per claim 10). 

It would have been obvious to a person of ordinary skill in the art at the time of 
the invention to have made a series of compounds with varied R1 groups to determine 
the effect on solubility and coatability which would have included a tert-butyl group that 
reads on the applicants' limitations, absent unexpected results. 

20. Regarding Claim 21, Oshiyama discloses an OLED but fails to mention the use 
as a light emitting diode. 
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Lupo discloses that the OLED can be used as a light emitting diode (column 1 , 
line 20). 

As Oshiyama and Lupo both disclose OLED(s) made from related materials, it 
would have been obvious to a person of ordinary skill in the art at the time of the 
invention to have used the OLED of Oshiyama based on the guidance of Lupo as a light 
emitting diode. 

21 . Claim 13 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Oshiyama (US 2003/0198831) in view of Lupo (US 5,840,217) and further in view of 
Wu (Applied Physics Letters, 2002, vol. 81, no 4, p. 577-579). 

22. Regarding Claim 13, The pyrimidine derivatives and triazine derivatives of 
Oshiyama used in the hole blocking layer being exchangeable with the spiro 
compounds of Lupo was discussed in section 18 above. 

Lupo also discloses a spirobifluorene pyrimidine derivative conjugated oligomer 
(m an n can be 1-3, polymeric, column 3, line 27) in an organic luminescent device 
(OLED). Lupo fails to mention the Tg of the spiro compound L-1/L-1a. 

Wu shows that the Tg of the spirobifluorene-based pyrimidine (W-1) is 195°C 
(page 577). 
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Lupo further discloses that formula L-1 (above) can be substituted in the K-L-M-N 
position with formula L-1 b (below): 



Where m, n or p 0, 1 , 2 or 3; 

Ring 1 (left) [R1 of formula L-1 a can be a branched alkyl group (column 3, line 20) 
which is inclusive of a tert-butyl group; x and y can be CR (R = H) and Z can be 
CH=CH] 

Ring 2 (middle) [n=0] (removed) 

Ring 3 (right) [x = N, y = CR, and Z can be CH=N-] (column 3, lines 15-33). 

Given that the compounds disclosed by Lupo are higher molecular weight yet 
similar to those claimed by the applicant. The examiner takes the position the 
compounds L-1/L-1 b would also have a Tg greater than 100 deg C. 
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Response to Amendment 

The applicant has perfected the foreign priority; therefore, the applicants have 
overcome all rejections based on Wong. The examiner also acknowledges that 
Tominaga does not refer to spirobifluorene-all claims based on Tominaga have been 
withdrawn. 

The examiner has applied new art (Oshiyama and Lupo) in the current office 

action. 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to GREGORY CLARK whose telephone number is 
(571 )270-7087. The examiner can normally be reached on M-Th 7:00 AM to 5 PM 
Alternating Fri 7:30 AM to 4 PM and Off. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Larry Tarazano can be reached on (571) 272-1515. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 



ID. Lawrence Tarazano/ GREGORY CLARK/GDC 

Supervisory Patent Examiner, Art Unit 1794 Examiner 

Art Unit 1794 



